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American Journal of Science and Arts 

(Founded by Professor SILLIMAtf in 1818) ended its 1st Series of SO volumes, as a quar- 
terly, in 184:5, and its 2d Series of 50 volumes, as a two-monthly, in 1870. 

A THIRD SERIES in MONTHLY numbers commenced January, 1871. 

Devoted to Chemistry, Physics, Geology, Mineralogy, Natural History, Astronomy, Meteorology, etc. 

Two Volumes, over -450 Pages eacli, Published Annually. 

Editors: JAMES D. and E. S. DANA, and B. SILLIMAN. 

Associate Editors: Professors GRAY, GIBBS, and COOKE, of Cambridge; NEWTON, JOHNSON, 
BRUSH, and VERRILL, of Yale; and BARKER, of Philadelphia. 

©^"Subscription price $6.00 a year, with 12 cents for prepaid postage ; 53 cents a number. A few com- 
plete sets on sale of the First and Second Series. Address the Proprietors 

JAMES P. & E. S. DANA, New Haven, Ct. 

THE JOURNaToF^PECULATIYE PHILOSOPHY^ 

Published Quarterly in St. Louis, Missouri. 

It is intended as a vehicle for such translations, commentaries, and original articles, as will best 
promote the interests of Speculative Philosophy in all its departments. 

TERMS OF SUBSCRIPTION". 

Three dollars per volume ; single number. T5 cents. 

Vols. I and II, bound in one volume in muslin, will be sent by mail for $5.00. 
Vol. Ill, Vol. IV, Vol. V, Vol. VI, Vol. VII, Vol. VIII, Vol. IX, Vol. X, Vol. XI, and 
Vol. XII, in muslin, $3.00 each. 

Back volumes (unbound) may be had at $2.00 per volume, 

To English subscribers the price is 16s. per volume, 4s. per number. 

All foreign subscribers should order through Messrs. Trubner & Co., 57 Ludgate Hill, London. 

All subscriptions (within the United States) should be addressed to the Editor, 

WI. T. HARRIS, Box 2398, St. Louis, Mo. 

THE JOURNAL OF TEE FfcMLIN INSTITUTE, 

Devoted to Science and the Mechanic Arts. 

ESTABLISHED I2ST 182S. 



The only Technological Journal published in the United States, without private pecuniary interest. 

Its object is to encourage original research, and disseminate useful knowledge in all matters relat- 
ing to the practical application of Science, but more especially to Engineering and the Mechanic Arts. 

The Journal is issued in monthly numbers, of seventy-two pages each, largely illustrated, forming 
two volumes annually. The number for June, 1878, completed the One Hundred and Fifth volume. 
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